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• Removes need to compress gas for 
processes requiring gas/liquid contacting, 
like fermentation and hydrogenation
• Reduces material usage and energy 
consumption compared to sparging
• Creates pressure difference to induce gas 
from the headspace into the liquid through a 
hollow shaft as illustrated in the following 
figure
• Measured the gas flow rate and power draw 
when inducing air into water
• Tested four impeller diameters at various 
speeds and submergences
• Examined Cp based on critical induction 
speed as well as at lower speeds using the 
change in liquid height inside a clear shaft
• Studied the up- and down-pumping modes
• The power number decreases consistently 
with gas flow rate for all conditions examined
• The Cp value found with the clear shaft is 
higher than the critical speed value, indicating 
a pressure loss as gas exits the impeller
• The gas flow rate may be a function of the 
available pressure difference and the gas-
liquid contact area inside the impeller
• There is little difference in performance 
between the up- and down-pumping modes
Research Objective: To characterize the performance of the GS-4 impeller relative to factors such as impeller diameter, 
rotational speed, submergence level, and pumping mode.  (Impeller not shown due to potential commercial value)
• Improve model accuracy for predicting 
gas flow rate
• Characterize exit pressure loss based 
on system geometry
• Assess the effect of impeller opening 
size on gas flow rate and power number
• Examine the effect of liquid viscosity on 
impeller performance 
Source: Rielly, C.D. “Gas-Induction using Impeller Driven 
Systems”. BHR Group FMP SCM, 2001. Loughborough University.
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Parameters Examined
• Power Number (Np) is used to calculate 
power draw based on system geometry
𝑁𝑝 =
𝑃
𝜌𝑁3𝐷5
• Pressure Coefficient (Cp) relates induced 
pressure decrease to velocity head
𝐶𝑝 =
∆𝑃𝐼
0.5𝜌(𝜋𝑁𝐷)2
• Gas Flow Rate (Q) is expected to increase 
with the available pressure difference
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